-Ga(C2H5)3 (TEG) [3, 4] -(CH3)3 Ga 0(C2H5)2 or Ga(C2H5)2Cl -As(CH3)3 [6, 7] or ·As(C2H5)3 [6] . Even complex molecules, such as GaAsEt5C1 [8] [10] and infrared spectroscopy [11, 12] were used to analyse, in situ, the gas phase composition in a MOVPE reactor.
1. GaAs from TMG and AsH3.
1.1 RESIDUAL cARBoN. -Zn, Si, and C are the most common among residual impurities in MOVPE GaAs epilayers grown from TMG and AsH3.
C is unambiguously identified in photoluminescence spectra by two specific peaks : a (e, Co) recombination peak at 1.4934 eV and a (D°, Co) at 1.490 eV (Fig. la) . Another peak at 1.479 eV was found in PL spectra of GaAs grown with large As/Ga ratio (~ 30) or with excess CH4. This peak was assigned to carbon acceptor in an unidentified form [9] . The spectrum (a) exhibits well defined near band gap excitonic complexes : 1.5156 eV (FE), 1.5137 (D°, X), 1.5133 (Do, h), 1.5122 (A°, X) and 1.5108 eV, g exciton. Furthermore the PL spectra show two peaks associated to carbon acceptors : 1.4932 eV (D°, C°) and 1.4908 (e, C°) recombination. The sample (b) was prepared at 630 °C, with As/Ga = 10, PTMG = 12.6 Pa. The free donor concentration was 1.4 x 10" cm3 with Jl300K = 3 100 cm2/V. s. The near band gap peak is broad and very weak. The mean feature of this spectrum is the huge broad acceptor peak, (Do, C°) and (e, CP) are not separated, the broadening of these recombination peaks is due to the high density of residual carriers. The two PL spectra were chosen to compare GaAs layers grown with the same As/Ga ratio, at the same température. However, in MOVPE of GaAs from TMG and As(CH3)31 better spectra were obtained with As/Ga = 2 [17] where4s starting from TMG and AsH3 the best layers were grown using As/Ga = 25. iii) decomposition of Ga(CH3)3 into GaCH3 and adsorption of CH3 radicals at As sites [10] . At The other bands arise from motions of the methyl groups ("8 ..
-""..
- This solid may be a mixture, it is also possible that a slow polymerization process may take place and it is very moisture sensitive.
Raman [13] and LR. spectra [14] (Figs. 3a-b (Table I ). The only certainty is the existence of a band for the Ga-As bond at 266 cm-1, since for GaAs we have found the same value for vs(GaAs). (Fig. 1 b) (Fig. 4) is just the superposition of the TMG and TMAs spectra (Fig. 4) . There is no evidence of adduct formation. Starting from 200 OC, the intensities of the above mentioned peaks starts to decrease. No new compound correlatively appears.
3 PRELIMINARY CONCLUSIONS. -It is well esta-
blished that Ga(CH3)3 and As(CH3)3 form an adduct with lower vapour pressure than the constituents [18] . However, in the experimental conditions used in Raman spectroscopy (1000 Pa, 100 OC) the adduct is already dissociated It can be extrapolated from the present Raman studies that As and Ga atoms are separately brought to the growing interface and that CH4 molecules arising from the decomposition of TMG and TMAs should desorb. The high concentration of CH3 radicals at the interface is likely a source of C in the layers. Fig. 4 . -Raman spectrum of a mixture TMG and As(CH3)3 (100 °C, lkPa). The spectrum is only the superposition of TMG and As(CH3)3 spectra.
3. GaAs from Ga(C2H5)3 and AsH3.
Published results [3, 4] [11] studied the reaction mechanism of GaAs formation in MOVPE using IR spectroscopy, they pointed out the existence of a « compound » of unknown composition between TMG and AsH3 even at concentrations of the order of 10 Pa. On the other hand no stable adduct was evidenced between Ga(CH3)3 and As(CH3)3 in closed cells (down to 1 kPa) and is probably not formed is the gas phase.
Due to high thermal gradient in the reactor near the susceptor, the « compound » formed in the gas phase between TMG and AsH3 is probably brought very close to the surface of the substrate before decomposition. In the MOVPE of GaAs from TMG and TMAs, Ga and As atoms are separately brought to the growing interface.
-The incorporation of C in GaAs results from the incomplete desorption of CH 3 radicals. In the case of MOVPE from TMG and AsH3, it has been hypothesized that growth occurs via As-Ga-CH3 complexes, this could explain the growth anisotropy [16] and the anisotropic incorporation of carbon atoms [20] . In the MOVPE of GaAs from TMG and TMAs no temary complex may be formed ; growth occurs via incorporation of Ga and As atoms separately (or GaCH3 and AsCH3 radicals). As(CH3)3 is rather stable metalorganic ; the bond strength of As-C in TMAs (55 kcal), can be compared to Ga-C in TMG (59 kcal [3] .
Great progress in the understanding of the MOVPE reaction mechanisms is expected from in situ investigation methods like IR, UV or Raman spectroscopy.
In addition, the temperature profile in an MOVPE reactor can be studied by means of rotational Raman scattering of H2.
